importance to determine the molecular mechanism leading to the emergence of CR-CaP and to identify predictive markers of progression. Recently, we have shown that castration results in massive inflammatory infiltration in the tumor remnant, and that infiltrating B cells promote tumor growth by lymphotoxin production that results in IKKa nuclear translocation and activation that in turn promotes tumor growth with a NF-kB-independent mechanism. 3 We have previously shown that BAG3, a member of the BAG family of heat-shock proteins co-chaperons, is overexpressed in numerous cancers and promotes tumor cell survival 4, 5 by preventing HSP-70-dependent IKKg degrada- Figure 1 (a) myc-CaP cells derived from the FVB background were provided by C Sawyers (University of California, Los Angeles and Memorial Sloan Kettering Cancer Center). 3 Virus-containing supernatants were added to the cells for 2 days with polybrene, and transduced cells were selected in 5 mg/ml puromycin (Invitrogen, Carlsbad, CA, USA). Male FVB mice were injected with myc-CaP cells, previously infected with lentiviruses expressing control (Scrambled) or BAG3-specific siRNAs. When tumors reached 900 mm 3 , mice (n ¼ 10 per group) were castrated. Tumor size was measured every 2-3 days. Results are expressed as means±S.D. Data were analyzed by Student's t-test using GraphPad Prism statistical program (*Po0.001). (b) Paraffin sections of tumors transduced with BAG3 siRNA (right panel) or control vector (left panel) as described in a were stained using a specific antibody recognizing IKKa (Imgenex, San Diego, CA, USA) and counterstained with hematoxylin as previously described 3 (original magnification Â 200). (c) myc-CaP cells were infected with a lentivirus carrying a control (Scrambled; left panel) or a BAG3-specific siRNA (right panel) then treated with LTa2b1, TGFb or RANKL, all at 10 ng/ml (Sigma, Aldrich, St. Louis, MO, USA) for 1 h. Cells were harvested and subjected to nuclei/cytosol fractionation. Lysates were analyzed by immunoblot, using the same antibody as in b (C, cytosol; N, nucleus).
tion, thus sustaining NF-kB activity. 6 We and others have shown that BAG3 is expressed in CaPs; 7, 8 we therefore investigated the possibility that BAG3 has a role also in CR-CaP growth. To this end we examined if BAG3 deletion was able to delay the emergence of CR-CaP, using the myc-CaP allograft model previously described.
3 BAG3 short hairpin RNA (shRNA) was cloned into pLSLPw, and lentivirus stocks prepared as previously described. 9 myc-CaP cells were transduced with the virus and selected in puromycin. FVB male mice were SC injected with myc-CaP cells, previously infected with lentiviruses expressing control (Scrambled) or BAG3-specific siRNAs. When tumors reached 900 mm 3 , mice were castrated and tumor size measured every 2-3 days. As shown in Figure 1a , downregulation of BAG3 significantly delays the emergence of CR-CaP tumors following androgen ablation. The delay in tumor growth observed in BAG3-silenced tumors resembles the delay observed when IKKa is deleted, suggesting that BAG3 modulation was affecting IKKa levels or localization. Interestingly, tumor staining for IKKa shows that reduction of BAG3 results in a strong inhibition of IKKa nuclear translocation (Figure 1b) . We therefore investigated whether BAG3 was required for IKKa nuclear translocation in response to inflammatory cytokines. To this purpose, myc-CaP cells were infected with lentivirus carrying a BAG3-specific shRNA or a scrambled control sequence and treated for 1 h with LT-a, or TGF-b or RANKL. As shown in Figure 1c , treatment with any of this cytokines results in IKKa nuclear translocation that is strongly reduced in cells transduced with BAG3 shRNA. These results demonstrate that BAG3 is required for IKKa nuclear translocation in response to inflammatory cytokines.
Altogether, our data demonstrate that BAG3 has an essential role in promoting the emergence of CR-CaP by modulating IKKa nuclear translocation in response to cytokines produced by infiltrating inflammatory cells, most likely B-cell-derived lymphotoxin in accordance with our previously published data. 3 These observation suggest that BAG3 is a potential marker of CaP aggressiveness and of response to androgen ablation therapy, and is also a potential target for future therapies. More work needs to be performed to clearly correlate BAG3 expression to clinical outcome as well as to clarify the molecular mechanism through which BAG3 influences IKKa nuclear translocation. We can imagine at least two scenarios, in the first one BAG3 is required to release IKKa from another binding protein that prevents its nuclear translocation, in the second one BAG3 itself would shuttle IKKa to the nucleus, in support of this second mechanism are some preliminary data from our laboratory showing BAG3 nuclear localization in some CaP cell lines.
